Pancreatic metastasis of malignant melanoma is rare and porto-splenic tumor thrombus associated with malignant melanoma is even less frequent. We report a case of metastatic malignant melanoma involving the pancreas, portal vein, splenic vein and superior mesenteric vein. A 60-year-old man showed an elevated amylase level. He had a history of sigmoid colon adenocarcinoma and malignant melanoma. Computed tomography (CT) and magnetic resonance imaging (MRI) showed extensive thrombosis involving the intra-and extrahepatic portal veins extending into the superior/inferior mesenteric vein and splenic vein. On T1 weighted images, tumor thrombi demonstrated diffusely high signal intensity, which is a characteristic finding in malignant melanoma. Also, thrombus showed prominent diffusion restriction on diffusion weighted images and intense uptake of 18F-fluorodeoxyglucose (18F-FDG) on positron emission tomography (PET). Ultrasound-guided biopsy confirmed the metastatic, malignant melanoma involving the pancreas and the veins. We report an unusual manifestation of metastatic, malignant melanoma to the pancreas with extensive tumor thrombi. Specific MR features including high signal intensity on T1 weighted images and diffusion restriction on diffusion weighted images were helpful in reaching a conclusion.
Introduction
Pancreas is a favored site for metastases from primary tumors of the lung, kidney and gastrointestinal (GI) tract although metastases from other primary tumors have been reported (1) (2) (3) . Metastatic melanomas to the pancreas have been reported very rarely and there is only a singular case report on portal vein thrombus formation by metastatic pancreatic melanoma. Also, there was no report dealing with the imaging features of this exceptional rare condition (4) . We report a case of metastatic melanoma to the pancreas with extensive tumor thrombosis in intra-and extrahepatic portal veins, the splenic vein, hepatic veins and right atrium. Magnetic resonance (MR) imaging features were helpful in differentiation of metastatic melanoma from other neoplastic entities. The institutional review board approved the report of this case.
Case Presentation
A 60-year-old man was referred to the hospital for work-up of abdominal pain and dyspepsia. He had a history of sigmoid colon adenocarcinoma and underwent surgical resection of the colonic mass and hepatic metastatectomy (wedge resection) 14 years ago. Peritoneal carcinomatosis was diagnosed four years ago and the patient underwent several cycles of chemotherapy.
The patient was also diagnosed with malignant melanoma of the left foot 10 years ago and underwent surgical resection of a pulmonary metastasis of malignant melanoma three years ago. The laboratory data revealed an elevated amylase (313.0 U/L) and lipase level (534.7 U/L) raising the possibility of acute pancreatitis.
Computed tomography (CT) of the abdomen showed extensive thrombosis of the intra-and extrahepatic portal vein, hepatic vein, right atrium, superior and inferior mesenteric vein, and splenic vein ( Figure 1A ). Magnetic resonance (MR) imaging of the pancreas was performed and T2 weighted images revealed an ill-defined mass involving the head of the pancreas ( Figure 1B ) and extensive tumor thrombus in the portal and splenic veins. On T1 weighed images, high signal intensity of the tumor and venous thrombus was noted ( Figure 1C and D) . Thrombus showed high signal intensity, which means diffusion restriction on diffusion-weighted images ( Figure 1E Figure 1F ). An ultrasound-guided biopsy of the pancreatic head mass was performed to make a definitive diagnosis for selection of appropriate chemotherapy. On ultrasonography, the mass was ill defined and hypoechoic at the pancreatic head. A gross specimen by needle biopsy showed brownish tissue. Fontana Masson staining for detecting melanin pigments, human melanoma black 45 (HMB-45) staining for diagnosing melanoma and S-100 protein staining which can be positive in the specimen of melanoma, schwannomas, neurofibromas and malignant peripheral nerve sheath tumors were performed. Positive staining for all three markers was demonstrated and the pathological diagnosis of malignant melanoma was confirmed ( Figure  1G ).
Discussion
Metastases to the pancreas are relatively uncommon; however, not rare. In a large series of surgical specimens and autopsies, the prevalence of metastatic, secondary tumors of the pancreas is approximately 2 -4% (3, 5) . In a patient with a known primary tumor, the possibility of metastasis should be considered over a primary pancreatic cancer. Not only do primary tumors of the lung, kidney, breast, and GI tract frequently metastasize to the pancreas, but also a variety of primary tumors originating from other sites including sarcomas, lymphoma, and ovarian cancers metastasize to the pancreas.
Malignant melanoma can also metastasize to the pancreas although relatively uncommon. A primary melanoma involving the pancreas, however, is extremely rare and the majority of melanomas involving the pancreas tend to be metastatic (4). Frequently, metastatic tumors are clinically misdiagnosed as primary pancreatic tumors (3). Moreover, it is quite challenging to clinically differentiate the primary origins of metastatic tumors involving the pancreas. In our case, besides melanoma, the patient had colon cancer with peritoneal carcinomatosis, which may confound the diagnosis.
In our case, MR imaging was helpful in diagnosing the tumor origin and thrombus characterization. First, restricted diffusion (high signal intensity on diffusion weighted images and decreased ADC values) noted in the splenic and portal veins implied malignant tumor thrombi (6) . Second, high signal intensity of tumor thrombus on T1 weighted image was helpful for narrowing the differential diagnosis. In contrast to T1 hypointense lesions usually demonstrated in pancreas metastases from other primary cancers, melanoma has a typical high signal intensity on T1 weighted images due to melanin and iron secondary to hemorrhage with paramagnetic T1 shortening effect (7) (8) (9) . About 50% of melanomas show high signal intensity on T1 weighted images but this finding is rare in other malignancies (10) . Non-tumorous, bland thrombus can be shown as high signal intensity on T1 weighted images, but in this case, intense 18F-FDG uptake in thrombi was clearly visible on PET and the diagnosis of tumor thrombus by malignant melanoma could be made.
This case highlights the characteristic MR appearance of metastatic malignant melanoma easily differentiated from other metastatic and primary lesions. Furthermore, MR appearance may be helpful in differentiating tumor thrombus from bland (non-neoplastic) thrombosis.
The etiology of high signal intensity of melanoma on T1 weighted images is controversial. Some authors emphasize the role of melanin itself as a paramagnetic material. Other authors emphasize the significance of blood products such as iron (11) (12) (13) . Melanin and iron are paramagnetic materials and can also produce T2* weighted signal loss due to susceptibility effect (11) and T2* weighted images are reported to be helpful in melanoma characterization. However, in our case, we did not acquire T2* weighted images because it is not a standard sequence in abdominal MR imaging.
When it is difficult to differentiate pancreatic tumors due to similarities on imaging findings, it is reported that endoscopic ultrasound (EUS) with fine needle aspiration (FNA) often plays an important role in providing conclusive histopathological confirmation (14) . In our case, we performed percutaneous biopsy because percutaneous approach to pancreas head mass, not to tumor thrombi, was relatively easy.
Symptoms from pancreatic neoplasms commonly include pain, weight loss, obstructive jaundice, and gastrointestinal bleeding (2) . Less commonly, acute pancreatitis can occur, probably related to pancreatic duct obstruction by the tumor. Acute pancreatitis by malignant melanoma has been previously described (15) . Likewise, in our case, the patient showed elevated amylase and lipase levels although he had no other abdominal symptoms (4). In our case, initial diagnosis of malignant melanoma was made 10 years ago and metastatectomy for a pulmonary mass was performed 3 years ago. A case of pancreatic metastasis of malignant melanoma with tumor thrombi was reported 15 years after initial surgery, but imaging features were not reported in that case (4) .
Management of pancreatic metastasis from malignant melanoma is controversial. There is limited experience 2
Iran J Radiol. 2017; 14(2):e36251. comparing surgical resection of isolated metastasis versus non-surgical management and the 5-year survival (16, 17) . A larger cohort and well-designed study is necessary to confirm the efficiency of surgical treatment of isolated metastatic lesions in the pancreas (18, 19) . In our case, the patient was neither a surgical nor chemotherapy candidate due to concurrent, disseminated colon cancer and extensive tumor thrombosis by malignant melanoma. In addition, the performance of the patient was poor; the Eastern cooperative oncology group (ECOG) score was 3.
In conclusion, we report the unusual manifestation of metastatic, malignant melanoma to the pancreas with Iran J Radiol. 2017; 14(2):e36251. 3 extensive tumor thrombi. Specific MR features including high signal intensity on T1 weighted images and diffusion restriction on diffusion weighted images were helpful in reaching a conclusion.
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